Percutaneous transplantation of genetically-modified autologous fibroblasts in the rabbit femoral artery: A novel approach for cardiovascular gene therapy.
Arterial cell and gene therapies are promising strategies for the treatment of cardiovascular diseases; however, the optimal cell type and delivery technique for such treatment remain to be determined. The aim of the present study was to design a new approach for arterial cell and gene therapy in which genetically modified autologous skin fibroblasts are percutaneously delivered in stented rabbit femoral arteries in vivo. Autologous skin fibroblasts underwent in vitro transfection with the cationic lipid FuGene and plasmids expressing the human form of the tissue inhibitor of metalloproteinase (hTIMP-1) or nls-LacZ reporter genes. Transfection efficiency was about 50% and there were high levels of hTIMP-1 secretion up to 14 days after gene transfer. We demonstrated the feasibility of in vivo percutaneous transplantation of fluorescent fibroblasts in the rabbit femoral artery. Results were confirmed by scanning electron microscopy. In vivo local delivery of hTIMP-1-expressing fibroblasts in stented femoral arteries also resulted in high-levels of hTIMP-1 secretion ex vivo for 7 days. Fibroblast transplantation resulted in a modest increase in intimal hyperplasia at the target site, which was reversed with hTIMP-1-transfected fibroblasts. Percutaneous transplantation of genetically modified autologous fibroblasts could be used as a cellular platform for locoregional secretion of therapeutic proteins to treat either specific arterial diseases or the diseased organ (eg, the heart) supplied by the target artery. Cell and gene therapies are potential new treatments for cardiovascular diseases. We demonstrated that autologous fibroblasts could be easily harvested from a skin biopsy specimen, genetically modified in vitro with nonviral vectors, and percutaneously seeded in vivo in rabbit femoral arteries, leading to locoregional secretion of abundant amounts of recombinant proteins. This new approach has important advantages over alternative approaches that use endothelial cells, viral vectors, and intraoperative cell delivery. Clinical applications may include local treatment of atherosclerotic plaques or aneurysms and also treatment of the diseased organs supplied by the target artery (eg, ischemic or failing heart).